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( )
c 5 5 T0
, $n\geq 3$ scalar field singular ground state
. , scalar field ground state , $\mathrm{R}^{n}$ $u$
$(\mathrm{P})_{0}$ $\{$
$-\Delta u+u=u^{p}$ , $u>0$ in $\mathrm{R}^{n}$ ,
$u(x)arrow 0$ as $|x|arrow\infty$
. $(\mathrm{P})_{0}$ $1<p<(n+$
$2)/(n-2)$ , – . , scalar field
singular ground $sta\iota e$ , $\mathrm{R}^{n}\backslash \{0\}$ $u$
(P) $\{$
$-\Delta u+u=u^{p}$ , $u>0$ in $\mathrm{R}^{n}\backslash \{0\}$ ,
$u(x)arrow\infty$ as $xarrow \mathrm{O}$ , $u(x)arrow \mathrm{O}$ as $|x|arrow\infty$
. ( $(\mathrm{P})0,$ $(\mathrm{P})$ )
(P) , Ni-Serrin (1986) , $P\geq(n+2)/(n-2)$ (P)
. , , $1<p<(n+2)/(n-2)$ (P)
( $\mathrm{J}\mathrm{o}\mathrm{h}\mathrm{n}\mathrm{S}\mathrm{o}\mathrm{n}-\mathrm{P}\mathrm{a}\mathrm{n}-\mathrm{Y}\mathrm{i},$ $\mathrm{T}\mathrm{a}\mathrm{n}\mathrm{i}\mathrm{m}\mathrm{o}\mathrm{t}_{0}-\mathrm{T}\mathrm{a}\mathrm{k}\mathrm{a}\mathrm{h}\mathrm{a}\mathrm{S}\mathrm{h}\mathrm{i}-\mathrm{Y}\mathrm{o}\mathrm{t}_{\mathrm{S}}\mathrm{u}\mathrm{t}\mathrm{a}\mathrm{n}\mathrm{i}-\mathrm{Y}\mathrm{a}\mathrm{n}\mathrm{a}\mathrm{g}\mathrm{i}\mathrm{d}\mathrm{a}$ , Sato).
, $1<P<n/(n-2)$ . ,
$u(x)\sim\kappa E(x)$ as $xarrow \mathrm{O}$
. , $E$ $-\Delta$ , i.e.,
$E(x):= \frac{1}{(n-2)n\omega_{n}}\frac{1}{|x|^{n-2}}$ ( $\omega_{n}$ : )
, $\kappa>0$ ( $u$ ) . $\kappa$ (intensity) .
(P) ,
$(\mathrm{P})_{\kappa}$ $\{$
$-\Delta u+u=u^{p}$ , $u>0$ in $\mathrm{R}^{n}\backslash \{0\}$ ,
$u(x)\sim\kappa E(x)$ as $xarrow \mathrm{O}$ , $u(x)arrow \mathrm{O}$ as $|x|arrow\infty$
. $(\mathrm{P})_{\hslash}$
$-\Delta u+u=u^{p}+\kappa\delta_{0}$ in $D’(\mathrm{R}^{n})$
. , .
Fact. (i) $\kappa^{*}>0$ , 0<\mbox{\boldmath $\kappa$}<\mbox{\boldmath $\kappa$}*# $(\mathrm{P})_{\kappa}$ , $\kappa>\kappa^{*}$
$(\mathrm{P})_{\kappa}$ .
(ii) $\kappa>0$ $(\mathrm{P})_{\kappa}$ 2 .
951 1996 136-145 136
, , $\kappa=\kappa^{*}:=\sup${ $\kappa>0|(\mathrm{P})_{\kappa}$ } $(\mathrm{P})_{\hslash}$
. , $(\mathrm{P})_{\kappa}$ $u$
$(\mathrm{L};u)$ $\{$
$-\Delta\varphi+\varphi=pu\varphi p-1$ in $\mathrm{R}^{n}\backslash \{0\}$ ,
$\varphi(0)=1$ , $\varphi(x)arrow \mathrm{O}$ as $|x|arrow\infty$
. .
Theorem 1. $\llcorner(\mathrm{P})_{\kappa_{1}}$ $u$ , $(\mathrm{L};u_{1})$ $\varphi_{1}$
, $\kappa_{1}=\kappa^{*}$ , $(\mathrm{P})_{\kappa_{1}}$ – .
Theorem 2. $n\geq 4,1<p<n/(n-2)$ $n=3,3/2<p<3$ , $\kappa_{1}>0$
, $(\mathrm{P})_{\kappa_{1}}$ , $(\mathrm{L};u_{1})$ $\varphi_{1}$ .
, 2 Theorems .
$n\geq 3,1<p<n/(n-2)$ . $\tau\in[0,1],$ $\kappa>0$ ,
$(\mathrm{P}_{\tau})_{\kappa}$ { lxIi\rightarrow n$\mathrm{R}^{n}\backslash \{0\}\infty$ ’
. , $E_{1}$ $-\Delta+1$ , i.e.,
$E_{1}(X):= \frac{1}{(2\pi)^{n}/2|_{X|^{(}}n-2)/2}I\iota_{(n-}’2)/2(|x|)$
( $K_{\nu}$ $\nu$ Bessel ). $E_{1}$ ,
$E_{1}(x)\sim E(x)$ as $xarrow \mathrm{O}$ , $E_{1}(x) \sim c_{n}\frac{e^{-|x|}}{|x|^{(n-}1)/2}$ as $|x|arrow\infty$
. , .
Definltion. $\tau\in[0,1]$ , $(u, \varphi, \kappa)$ $(\mathrm{P}_{\tau})$ , $\kappa>0$ , $u$
$(\mathrm{P}_{\tau})_{\kappa}$ , $\varphi$ $(\mathrm{L};u)$ .
Theorem 2 $(\mathrm{P}_{1})$ . ,
$T:=$ { $\tau\in[0,1]|(\mathrm{P}_{\mathcal{T}})$ }
, $T=[0,1]$ . , $\mathrm{R}^{n}$
, w(x)=w( ) . $w’$ $w$ . ,
$L^{q}(\mathrm{R}^{n})_{\mathrm{r}}:=$ { $w\in L^{q}(\mathrm{R}^{n})|w$ } $(||\cdot||_{q}=||\cdot||_{L^{q()}}\mathrm{R}^{n})$
. .
137
Lemma 1. $1<q\leq\infty,$ $w\in L^{q}(\mathrm{R}^{n})_{\mathrm{r}}$ , $E_{1}*w\in C(\mathrm{R}^{n}\backslash \{0\})_{\mathrm{r}}$ ,
$E_{1}*w(r)=E_{1(r)\int_{0}r} \infty w(t)\min\{\sigma_{1}(), \sigma_{1}(t)\}E1(t)t^{n-}d1t$ for $r>0$ ,





$(*)$ $u=\zeta^{\lambda}v+\kappa E_{1}=(z+\kappa)E1,$ $\varphi=(^{\lambda}\psi_{=}yE_{1}$
. , $0<\lambda<1$ ,
$((r):=\exp[1-(1+r^{2})^{1/2}]$
. , $(v, \psi)$
$v=V[v;\kappa, \tau]$ , $\psi=\Psi[v;\kappa]\psi$
. ,
$\{$
V$[v;\kappa, \tau]$ $:=\zeta^{-\lambda}\cdot E_{1^{*}}[(\zeta^{\lambda}v+\kappa E_{1})_{+}^{p}-(1-\mathcal{T})(\kappa E_{1})^{p}+]$,
$\Psi[v;\kappa]\psi=\Psi[v, \psi;\kappa]:=\zeta^{-\lambda}\cdot E_{1}*[p(\zeta\lambda v+\kappa E1)^{p-1}+\zeta\lambda\psi]$
. , $(z, y)$
$z=Z[Z;\kappa, \mathcal{T}]$ , $y=Y[z;\kappa]y$
. ,
$\{$
$Z[z; \kappa, \mathcal{T}]:=\frac{1}{E_{1}}E_{1^{*[}}((z+\kappa)E_{1})_{+}\mathrm{p}-(1-\mathcal{T})(\kappa E_{1})^{p}+]$ ,
$Y[z; \kappa]y=\mathrm{Y}[_{Z}, y;\kappa]:=\frac{1}{E_{1}}E_{1}*[p((Z+\kappa)E_{1})^{p-}+1yE_{1}]$
. $(u, \varphi,\kappa)$ $(\mathrm{P}_{\tau})$ , $z,$ $y\in X(\mathrm{R}^{n})_{\mathrm{r}}$ . ,
$X(\mathrm{R}^{n})_{\mathrm{r}}$ $:=\{z\in C(\mathrm{R}^{n})_{\mathrm{r}}\cap L^{\infty}(\mathrm{R}^{n})_{\mathrm{r}}|z(\mathrm{O})=0\}$
. , .
Lemma 2. $0<\lambda<1,$ $p<q<n/(n-2)$ ,
$V:L^{q}(\mathrm{R}^{n})\mathrm{r}\cross \mathrm{R}\cross \mathrm{R}arrow L^{q}(\mathrm{R}^{n})_{\mathrm{r}}$ , $\Psi$ : $L^{q}(\mathrm{R}^{n})_{\mathrm{r}}\cross L^{q}(\mathrm{R}^{n})_{\mathrm{r}}\cross \mathrm{R}arrow L^{q}(\mathrm{R}^{n})_{\mathrm{r}}$
. , $(v, \kappa)\in L^{q}(\mathrm{R}^{n})_{\mathrm{r}}\cross \mathrm{R}$ ,
$\Psi[v;\kappa]$ : $L^{q}(\mathrm{R}^{n})_{\mathrm{r}}arrow L^{q}(\mathrm{R}^{n})_{\mathrm{r}}$
compact .
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, $(z, \kappa)\in X(\mathrm{R}^{n})_{\mathrm{r}}\cross \mathrm{R}$ , $(*)$ ,
$(\mathrm{E};u)$ $\psi=\mu\Psi[v;\kappa]\psi$
. $(\psi,\mu)\in L^{q}(\mathrm{R}^{n})_{\mathrm{r}}\cross \mathrm{R}$ $(\mathrm{E};u)$ ,
$\varphi=\zeta^{\lambda}\psi\in W^{1,2}(\mathrm{R}^{n})_{\mathrm{r}}\cap C(\mathrm{R}^{n})_{\mathrm{r}}$ , $y= \frac{\varphi}{E_{1}}\in X(\mathrm{R}^{n})_{\mathrm{r}}$
.
Lemma 3. $(z, \kappa)\in X(\mathrm{R}^{n})_{\mathrm{r}}\cross \mathrm{R}$ , $u=(z+\kappa)E_{1}$ $u+.>0$ .
(i) $(\mathrm{E};u)$ 1 $\mu_{1}[u]$
$\mu_{1}[u]=\inf\frac{||\nabla\varphi||_{2^{+}}2||\varphi||^{2}2}{p||\varphi u_{+}^{(-}|p1\rangle/22|_{2}}\varphi\in W(\mathrm{R}^{n})(>0)$
. , $\psi\in L^{q}(\mathrm{R}^{n})_{\mathrm{r}}$ .
(ii) $(\psi,\mu)\in L^{q}(\mathrm{R}^{n})_{\mathrm{r}}\cross \mathrm{R}$ $(\mathrm{E};u)$ , $\psi$ . ,
$\mu--\mu 1[u]$ , 1 .




, $(\psi_{\tau}, 1)$ $(\mathrm{E};u_{\tau})$ , 1 1 . ,
$\mathrm{K}\mathrm{e}\mathrm{r}(I-\Psi[v_{\tau}; \kappa_{\mathcal{T}}])=[\psi \mathcal{T}]$
. $\Psi[v_{\tau}; \kappa_{\mathcal{T}}]$ : $L^{q}(\mathrm{R}^{n})_{\mathrm{r}}arrow L^{q}(\mathrm{R}^{n})_{\mathrm{r}}$ compact ,






Proof of Theorem 1. (i) $\kappa_{1}<\kappa^{*}$ . $\kappa\in(\kappa_{1}, \kappa^{*})$ 1 , $u$ $(\mathrm{P})_{\kappa}$
.
$w=u-u_{1}-\alpha E1$ , $\alpha=\kappa-\kappa_{1}$
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$=p(p-1)(w+ \alpha E_{1})^{2}\int_{0}^{1}\int_{0}1(u1+\mathit{8}t(w+\alpha E_{1}))^{p2}-d_{S}tdt+p\alpha u_{1}^{p1}-E_{1}>0$
, . $\kappa_{1}=\kappa^{*}$ .




. $w\equiv 0$ , $(\mathrm{P})_{\kappa_{1}}$ – .
.
Lemma 4. $\tau\in T$ , $(u_{\mathcal{T}}, \varphi_{\tau’ \mathcal{T}}\kappa)$ $(\mathrm{P}_{\tau})$ . , $(\mathrm{P}_{\tau})_{\hslash}T$ –
.
Theorem 2 , $T$ $\langle$ , $[0,1]$
. 5 steps .
Step 1. $T\neq\phi$ .
$\mathrm{O}\in T$ . $\kappa 0>0$ ,
$u_{0}=\kappa_{0}E_{1}$






, $(u0, \varphi 0, \kappa 0)$ (Po) $\square$
, $T$ $[0,1]$ . $(*)_{\mathcal{T}}$ , $\tau\in T$
,
$\mathrm{Y}_{\tau}:=\mathrm{Y}[z_{\tau}; \kappa_{\tau}]$ , $[\varphi_{\tau}^{*}E1]^{\perp}:=\{z\in x(\mathrm{R}n)_{\mathrm{r}}|<zE_{1}, \varphi_{\mathcal{T}}^{*}>=0\}$
$\{$
$\alpha_{\tau}:=p(p-1)<\varphi \mathcal{T}’ u_{\mathcal{T}}^{p}-2\varphi_{\mathcal{T}}>2,$ $\beta_{\tau}:=p(p-1)<\varphi_{\Gamma}.,$ $up-2\varphi_{\tau}\tau E_{1}>$ ,





Step 2. $\tau=0$ $T$ $[0,1]$ .
$\tau=0$ , $(\mathrm{P}_{\tau})$ .
, $\xi,$ $\eta\in[\varphi_{0}^{*}E_{1}]^{\perp}$ . $(\xi, \eta)$ ,
.





Lemma 5. $M>||\xi_{0}^{0}||_{\infty}.+||\eta_{0}^{0}||_{\infty}$ , $m>\mu_{0}^{0}+\nu_{0}^{0}$ . , $\overline{\epsilon}>.0$
: \epsilon \in (0, ,
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$(\xi_{0}^{\epsilon}, \eta^{\epsilon}0)\in([\varphi_{0}^{*}E_{1}]\perp \mathrm{n}M\overline{s_{x}\Gamma})2$ – . , $(\mu_{0}^{\epsilon}[\xi, \eta], \nu_{0}[\zeta\xi, \eta])$
, $(\xi, \eta)\in([\varphi_{0}^{*}E_{1}]^{\perp}\cap M\overline{\beta x})^{2}$ ,
$\{$ $,$ $= \frac{1}{\beta_{0}\gamma 0},$,
$(\mu_{0}^{\epsilon}[\xi, \eta], \nu_{0}^{\zeta}[\xi, \eta])\in[-m, m]^{2}$
.
, $\tau=0$ $(\mathrm{P}_{\mathcal{T}})$ .
Step 3. $\tau\in T\backslash \{0\}$ , $\tau$ $T$ .
$\tau=\tau_{0}\in T\backslash \{0\}$ , , $(\mathrm{P}_{\mathcal{T}})$ .
$Z=Z_{\mathcal{T}_{0^{+\epsilon\xi}}}$ , $y=y_{\tau}\mathrm{o}+\epsilon\eta$, $\kappa=\kappa_{\tau_{0}}-\epsilon\mu$ , $\tau=\tau_{0}+\epsilon\nu$.
$\{\underline{\mathrm{B}}\text{ },$ $\xi\in b_{\tau}-1(01),$ $\eta\in[\varphi_{\tau_{0}}^{*}E1]^{\perp}$ ,
$b_{\tau_{0}}(\epsilon):=p(p-1)<\xi E_{1},$ $u_{\mathcal{T}_{0}}^{p-22}\varphi\tau 0>$ $(\xi\in X(\mathrm{R}^{n})_{\mathrm{r}})$
. , $\tau 0$ $\tau$ . $(\xi, \eta)$ ,
$(I-Y_{\tau}) \xi=\frac{1}{E_{1}}E_{1}*G_{\tau}^{\epsilon}[\xi;\mu, \nu]$ , $(I-Y_{\tau}) \eta=\frac{1}{E_{1}}E_{1}*H_{\tau}^{\mathcal{E}}[\xi, \eta;\mu]$
.
$\{$
$G_{\tau}^{\epsilon}[ \xi;\mu, \nu]:=\frac{1}{\epsilon}[(u_{\tau}+\epsilon(\xi-\mu)E_{1})1)-u_{\mathcal{T}}^{p}-(1-\mathcal{T})(((\kappa \mathcal{T}-\mathcal{E}\mu)E_{1})p-(\kappa_{\mathcal{T}}E1)p)]$
$+\nu((\kappa_{\mathcal{T}}-\mathcal{E}\mu)E_{1})^{p}-pu_{\tau}-\xi p1E1$ ,
$H_{\tau}^{\mathrm{g}}[ \epsilon, \eta;\mu]:=\frac{1}{\epsilon}[(u_{\tau}+\epsilon(\xi-\mu)E_{1})^{p}-1-u_{\tau}^{p}-1](\varphi_{\tau}+\epsilon\eta E1)$
. $(I-Y_{\tau})(x(\mathrm{R}n)_{\mathrm{r}})\subset[\varphi_{\mathcal{T}}^{*}E1]^{\perp}$ ,






$K_{\tau}^{\epsilon}[\epsilon;\mu, \nu]:=c\epsilon[\mathcal{T}\xi;\mu, \nu]+p\mu(u^{p}-1-\mathcal{T}(1-\tau)(\kappa\tau E_{1})p-1)E1-\nu(\kappa \mathcal{T}E_{1})^{p}$,
$L_{\tau}^{\epsilon}[\xi, \eta;\mu]:=H^{\epsilon}[\tau\xi, \eta;\mu]+p(p-1)\mu u^{\mathrm{P}}\varphi \mathcal{T}^{-2}\mathcal{T}(\xi-\mu)E_{1}$
.
$\mu_{\tau}^{0}:=\underline{1}$ , $\nu_{\tau}^{0}:=\frac{\theta_{\tau}}{2\gamma_{\tau}}$ , $G_{\tau}^{0}:=-p\mu_{\mathcal{T}}^{0}(u_{\tau}^{p-1}-(1-\tau)(\kappa \mathcal{T}E_{1})p-1)E_{1}+\nu_{\mathcal{T}}^{0}(\kappa_{\mathcal{T}}E_{1})^{p}$ ,
$\xi_{\tau}^{0}:=\frac{\beta_{\tau_{1}}}{\zeta^{-\lambda}E_{1}}j_{\mathcal{T}}^{-1}[\zeta^{-}\lambda E_{1^{*}}c^{0}\tau]+\frac{1}{\alpha_{\tau}}(1-p(p-1)<(^{\lambda}J-1[\tau\zeta-\lambda E_{1^{*}}G_{\tau}0], u_{\tau}^{p-}\varphi_{\mathcal{T}}^{2}>)2$,
$H_{\Gamma}^{0}.:=p(p-1)u_{\mathcal{T}}-2(p\xi\varphi_{\tau}\tau 0_{-}\mu_{\tau}^{0})E_{1}$ , $\eta_{\tau}^{0}:=\frac{1}{\zeta^{-\lambda}E_{1}}J_{7^{-1}}.[\zeta^{-\lambda}E1*H_{\mathcal{T}}^{0}]$
, .
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Lemma 6. $M>||\xi_{\tau}^{0}||_{\infty}+||\eta_{\tau}^{0}||\infty’ m>\mu_{\tau}^{0}+\nu_{\tau}^{0}$ . , $>0$
: $\epsilon\in[-F,F]$ ,
$\eta_{\tau}^{\epsilon}=\frac{1}{\zeta^{-\lambda}E_{1}}J_{0}^{-}1[(^{-}\lambda E_{1^{*}}H_{\tau}^{\epsilon}[\epsilon \mathcal{T}[\epsilon\epsilon]\eta_{\tau}, \eta_{\tau};\mu \mathcal{T}[\epsilon\epsilon\xi\tau[\eta^{\epsilon}\tau], \eta\epsilon\epsilon\tau]]]$
$\eta_{\tau}^{\epsilon}$ $\in[\varphi_{\tau}^{*}E_{1}]^{\perp}\cap M\overline{B_{X}}$ – . , $\xi_{\tau}^{\epsilon}[\eta]$ , $\eta\in[\varphi_{\tau}^{*}E_{1}]^{\perp}\cap$
$M\overline{B_{X}}$ ,
$\{$
$\xi_{\tau}^{\epsilon}[\eta]=\frac{1}{\zeta^{-\lambda}E_{1}}J_{\tau}^{-1}[(-\lambda E1*G^{\epsilon}[\tau\xi^{\epsilon}\tau[\eta];\mu.\epsilon r[\epsilon_{\tau}\epsilon[\eta], \eta], \nu^{\epsilon}\tau[\xi_{\tau}\epsilon[\eta], \eta]]]$
$+ \frac{1}{\alpha_{\tau}}(1-p(p-1)<\zeta\lambda_{j^{-}[\tau}1(-\lambda E_{1}*c_{\tau}\epsilon[\xi^{\epsilon}\mathcal{T}[\eta];\mu\tau[\epsilon\xi\tau[\eta], \eta], \nu_{\tau}^{\epsilon}[\xi^{\zeta}\tau[\eta], \eta]]], u_{\mathcal{T}}p\epsilon-22>\varphi\tau)$ ,
$\xi_{\tau}^{\epsilon}[\eta]\in b_{\mathcal{T}}^{-1}(1)\cap M\overline{\beta \mathrm{x}}$





$(\mu_{\mathcal{T}}^{\epsilon}[\xi, \eta], \nu^{\epsilon}[\tau\xi, \eta])\in[-m, m]^{2}$
.
, $\tau\in T\backslash \{0\}$ $T$ , Step 2
, $T$ $[0,1]$ .
, $T$ $[0,1]$ . , apriori
.
Step 4. apriori .
$\tau\in T$ , Lemma 1 .
$\{$
$z_{7}.(r)= \int_{0}^{\infty}(u_{\tau}.(t)p-(1-\tau)(\kappa_{\tau}E(t))^{p})\min\{\sigma_{1}(r), \sigma_{1}(t)\}E_{1}(t)t^{n-1}dt$,
$y_{\tau}(r)=p \int_{0}^{\infty}u_{\tau}(t)p-1\varphi_{\tau}(t)\min\{\sigma_{1}(r), \sigma 1(t)\}E1(t)tn-1dt$ ,
$z_{\tau}’(r)= \frac{1}{E_{1}(r)^{2}r^{n}-1}\int_{r}^{\infty}(u\tau(t)p-(1-\mathcal{T})(\kappa_{\mathcal{T}}E(t))p)E1(t)t^{n-1}dt$ ,
$y_{\tau}’(r)= \frac{p}{E_{1}(r)^{2}r^{n}-1}\int_{r}^{\infty}u_{\mathcal{T}}(t)p-1\varphi_{\tau}(t)E1(t)t^{n-1}dt$ .
, $z_{\tau},$ $y_{\tau}$ ( ) .
, $\kappa_{\tau}E_{1}$ $u_{\tau}$ $(\mathrm{p}_{\tau})_{\kappa}r$ , $\kappa_{\tau}E_{1}\leq$
$\underline{u}_{\tau}\leq u_{\tau}$ $(\mathrm{P}_{\tau})_{\kappa}r$
$\underline{u}_{\tau}$ . $\underline{u}_{\tau}$ ( )
, . Lemma 4
$\underline{u}_{\tau}=u_{\tau}$ , $u_{\tau}$ . , $\varphi_{\tau}$
. , $\kappa_{\tau}$ $\tau$ .
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Lemma 7. (i) $\tau\in T$ , $z_{\tau},$ $y_{\tau}$ ( ) , $u_{\tau},$ $\varphi_{r}-$
.
(ii) $\tau_{1},$ $\tau_{2}\in T,$ $\tau_{1}<\tau_{2}$ , $\kappa_{\tau_{1}}$ >\mbox{\boldmath $\kappa$} . , $\{\kappa_{\tau}\}_{\tau}\in\tau$ .
$\iota’)\text{ },\tilde{\varphi}>0\mathrm{B}^{\mathrm{a}}\cdot\supset$
$\tilde{\varphi}(r)=\{$
1 for $0<r\ll 1$ ,
$E_{1}(r)$ for $r\gg 1$









$c_{\alpha}$ if $n\geq 5$ ,
$c_{\alpha} \log(e+\frac{1}{r})$ if $n=4$ ,
$c_{\alpha}(1+ \frac{1}{r})$ if $n=3$
. Young Lemma 7 , $n\geq 4(1<p<n/(n-2))$
$n=3,3/2<p<3$ ,
$\int_{0}^{\infty}u_{\tau}(r)p\omega_{\alpha}(r)E_{1}(r)^{\alpha n-1}rdr\leq C_{\alpha}$
. $z_{\tau}$ Lemma 7 .
Lemma 8. $n\geq 4(1<P<n/(n-2))$ $n=3,3/2<.p<3$ ,
$C>0$ , $\tau\in T$
$u_{\tau}(r)\leq C(1+E_{1}(r))$ for $0<r<\infty$
.
Step 5. $T$ $[0,1]$ .
$z_{\tau},$ $y_{\tau’\tau}z’,$ $y_{\tau}$’ Lemma 7, Lemma 8 .
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Lemma 9. $n\geq 4(1<p<n/(n-2))$ $n=3,3/2<p<3$ . $a<b<\infty$
, .
(i) $\{u_{\tau}\}_{\tau\epsilon\tau}$ $[a, b]$ , .
(ii) $\{\varphi_{\tau}\}_{\mathcal{T}}\in\tau$ $[0, b]$ , .
$T$ . , $\{\tau_{j}\}_{j=1}^{\infty}\subset T,$ $\tau_{j}arrow\tau$ as $iarrow\infty$
. Lemma 9 Ascoli-Arzel\‘a , $\{j_{i}\}_{i=1}^{\infty}\subset\{j\}_{j^{-}1}^{\infty}arrow’ u\in C(\mathrm{R}^{n}\backslash \{0\})_{\mathrm{r}}$,
$\varphi\in C(\mathrm{R}^{n})_{\mathrm{r}}$ \mbox{\boldmath $\kappa$} $\geq 0$ ,
1 $\varphi_{\tau_{j}}u_{\tau_{j}}$ . $arrow uarrow\varphi$ $\mathrm{a}\mathrm{s}iarrow \mathrm{a}\mathrm{s}iarrow\infty\infty$ ($\mathrm{R}^{n}-\mathrm{b}\ovalbox{\tt\small REJECT}\overline{\mathrm{p}}fi-t\ovalbox{\tt\small REJECT} \mathfrak{q}\mathrm{x}(\mathrm{R}^{n}\backslash \{0\}\perp\ovalbox{\tt\small REJECT} \mathfrak{F}-\text{ }\mathrm{a}\mathrm{e})$ ),
$\kappa_{\tau_{\mathrm{j}_{i}}}arrow\kappa$ as $\iotaarrow\infty$
. $\tau=\tau_{j:}$ $iarrow\infty$ , $(*)$ ,
$\{$
$z(r)= \int_{0}^{\infty}(u(t)^{p}-(1-\tau)(\kappa E(t))^{p})\min\{\sigma_{1}(r), \sigma_{1}(t)\}E_{1}(t)t^{n-1}dt$ ,
$y(r)=p \int_{0}^{\infty}u(t)^{p-}1\varphi(t)\min\{\sigma 1(r), \sigma 1(t)\}E1(t)tn-1dt$
, Lemma 7 $z(\mathrm{O})=0$ . ,
$\{$
$-u”(r)- \frac{n-1}{r}u(\prime r)+u(r)=u(r)^{p}-(1-\mathcal{T})(\kappa E(r))p$ for $0<r<\infty$ ,
$- \varphi’’(r)-\frac{n-1}{r}\varphi’(r)+\varphi(r)=pu(r)^{p1}-\varphi(r)$ for $0<r<\infty$
. $u_{\tau_{j}},$ $\varphi_{\tau_{j}}$ , $u,$ $\varphi$ . ,
$\gamma,\tilde{\gamma}\geq 0$
$u(r)arrow\gamma$ , $\varphi(r)arrow\gamma\sim$ as $rarrow\infty$
. , $u’(r)arrow \mathrm{O},$ $u”(r)arrow \mathrm{O},$ $\varphi’(r)arrow \mathrm{O},$ $\varphi’’(r)arrow \mathrm{O}$ as $rarrow\infty$ ,
$\gamma=\gamma^{p\sim p1},\gamma=p\gamma-\tilde{\gamma}$ . , $\gamma=0$ or 1, $\overline{\gamma}=0$ .
$\gamma=1$ . $\varphi$ ,
$\frac{1}{r^{n-1}}[r^{n-1}\varphi]’’(r)+(pu(r)^{p-1}-1)\varphi(r)=0$ for $0<r<\infty$
, pu$(r)^{p}-1-1\geq p-1>0$ , Sturm , $\varphi$
. $\varphi$ , $\gamma=0$ .
$\kappa>0$ . Lemma . ,
Lemma 10. $u$ $(\mathrm{P})_{0}$ $u\equiv 0$ , $(\mathrm{L};u)$ ( )
.
$\kappa=0$ . $(\mathrm{P})0$ $u\equiv 0$ ,
$(\mathrm{L};u)$ . Lemma 10 , $\kappa>0$ .
$(u, \varphi, \kappa)$ $(\mathrm{P}_{\tau})$ .
$T$ $[0,1]$
Theorem 2 .
145
